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Abstract: 
 
The academic and social impacts of fraternal organizations on college campuses have 
become a topic of more fervent debate in recent years. Recruitment websites for Greek life often 
claim that fraternity and sorority members achieve greater levels of campus involvement and 
academic success. Contrastingly, critics of the Greek system point to reputed negative social 
impacts, including contributions to rape culture, dangerous hazing of new initiates, and 
incidences of alcohol poisoning, and common media stereotypes to refute these claims. Using 
data from the National Longitudinal Survey of Freshmen (NLSF), this paper investigates the 
effect of participating in a Greek organization on academic outcomes such as grade point average 
(GPA) and graduation rates for students at fairly selective postsecondary institutions. Employing 
propensity score matching (PSM) with a nearest neighbor caliper method allowed for the 
resampling of survey data to account for self-selection bias into fraternities and sororities. 
Following PSM, ordinary least squares and probit regressions were used to determine the effect 
of participation in Greek organization on GPA and graduation rates. A negative relationship was 
found between Greek membership and cumulative GPA of roughly half of one letter mark (0.15 
GPA points on a 4.0 scale), though participation in the Greek system is correlated with an 
increased chance of graduating within four years and within six years. 
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I. Introduction 
 
Over 3.09 million students enrolled in degree-granting institutions for the first time in the 
fall of 2011 (National Center for Education Statistics, 2011), but only 67.1% were predicted to 
continue into their second year at the same institution (American College Testing Program, 
2011). Moreover, just 46.0% were expected to eventually graduate (American College Testing 
Program, 2011). With much lower retention and degree-attainment rates than might be 
considered ideal in American society, understanding the factors that influence academic success 
in the postsecondary education realm is important to creating an environment where students will 
be set up to succeed. 
A cursory glance at various Greek life recruitment websites highlights several benefits to 
college students of joining a fraternity or sorority. Among them are opportunities for leadership 
and campus involvement, feelings of pride associated with completing meaningful community 
service, sisterhood or brotherhood that can foster life-long relationships and social networks, and 
better academic performance relative to peers on campus and nationally (Hofstra University, 
Western Illinois University, Carnegie Mellon University, University of Nebraska-Lincoln). This 
last claim may be one of particular interest to many parties, as holding a degree is correlated with 
higher lifetime earnings (US News, 2011), as is a higher grade point average (Gemus, 2010). 
While initially academic in nature, fraternal organizations have come under greater 
scrutiny over time, particularly in the last century. Recent literature has inspired controversy 
given reputed negative social impacts of Greek organizations, including contributions to rape 
culture, dangerous hazing of new initiates, and incidences of alcohol poisoning (Horowitz, 1987; 
Syrett, 2009). It is thus unsurprising that stereotypes of irresponsible behavior and deliberate 
insensitivity by fraternity and sorority members are perpetuated in today’s media.  Popular 
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debate about the actual benefit to campus life provided by Greek organizations has led some to 
question the veracity of claims that various organizations have made regarding the benefits of 
joining a fraternity or sorority, including the assertion that Greek participants perform better in 
the classroom. 
 
II. Motivation 
 
 Research evaluating the impact of participation in Greek life on academic success has 
generally found that membership in a Greek organization is negatively related to GPA, though 
retention rates are often better for Greeks (Astin, 1975; Debard, Lake, and Binder, 2006; Grove 
and Wasserman, 2004; Pike and Askew, 1990). However, much of this research fails to consider 
the potential for selection bias. Selection bias is a problem that can result in such studies if the 
students who choose to participate in Greek life systematically share unobservable characteristics 
that are not found in students that do not belong to fraternities or sororities. A recent study 
accounting for selection bias by Chatriand (2012) found that participation in Greek life did not 
have a significant impact on GPA and had a modest positive effect on retention. This study used 
data from a single land grant institution in the Midwest. While a single institution ensures 
consistency across many aspects of the observations, it limits the ability to generalize to other 
institutions. The purpose of this paper would be to apply a statistical method accounting for 
selection bias to a national data set. This would ultimately allow for greater generalization of the 
results. 
The findings of this study may be of interest to both sides of the education market. 
Knowing the impacts of Greek life on academic success could help institutions make decisions 
on how to direct efforts and resources related to fraternities and sororities. Additionally, new 
college students and parents of students may be interested in knowing how partaking in the 
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Greek system may affect academic outcomes. While academics are only one factor in the 
decisions that college students (and their parents) make, having more information about the 
effects of sorority or fraternity involvement may influence choices about whether to join a Greek 
organization. 
 
III. Literature Review 
 
 Fraternal organizations have long been a part of college life at universities across the 
United States, and they have consequently been a source of much academic and popular interest. 
A brief overview of existing literature on the impact of fraternities and sororities on outcomes for 
college students is included below to demonstrate how this paper will build upon and borrow 
from previous research. 
 The literature is very diverse and quite inconclusive regarding the result of Greek 
membership on academic outcomes. The layouts of analyses have transformed markedly over 
time; in fact, many of the first assessments of the topic appear to be based more in opinion than 
fact. One of the earliest scientific studies on Greek life dates to the 1920s, where Eurich (1927) 
attempted to determine the differences between Greek and non-Greek student achievement and 
aptitude at the University of Maine, monitoring 2,187 students over an eleven-year period. While 
breaking up data by subject, college, and year, some significant discrepancies appear, Eurich 
ultimately concluded that there were no identifiable differences between Greek and independent 
students in terms of academics when viewed collectively. 
 Advancements in statistical methods have led to more sophisticated analyses over time. 
In 1965, B.B. Crookston conducted a study at the University of Utah to assess if moving the 
pledging process to the first academic quarter would have an impact on the academic 
performance of pledges. For this study, Crookston compared Greek and non-Greek grades 
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relative to each student’s predicted first-quarter GPA based on their entrance exam (SAT) scores 
and high school grades, and found that the movement did not have a statistically significant 
effect. Crookston (1961) also conducted a similarly designed study at Utah regarding whether 
certain fraternities selected students that were more apt to be more successful academically, or 
whether certain fraternities actually helped their students to do well in class.  
Several studies with similar methodologies were conducted during the same time frame at 
other institutions, including the University of Missouri (Buckner, 1961) and Iowa State 
University (Prusok and Walsh, 1964), to analyze the effect of living arrangements on student 
achievement, particularly with respect to fraternity houses. The studies came to similar 
conclusions; the living situation of the student does not have an impact on grades earned.  
This contrasts directly with later studies that do demonstrate a link between grades and 
housing. Astin (1975) showed that while GPA is the best predictor of persistence to a degree, 
living in a fraternity or sorority house during freshman and sophomore year has a significant, 
positive impact on eventual attainment of a diploma. Similarly, commitment to on-campus living 
arrangements has a significant impact on voluntary persistence after the first year of college 
(Terenzini and Pascarella, 1984), which can often include fraternity or sorority housing. 
Ekland (1964) investigated the relationship between social class and eventual graduation, 
also accounting for students that initially dropped out but ultimately returned to school. He found 
a correlation between higher socioeconomic class and graduation rate, but took the time to note 
that students in fraternities also completed their degrees at similar rates to those of more 
privileged backgrounds. In related research, Debard, Lake, and Binder report Bryson’s (1965) 
study that uncovered a similar positive relationship between Greek participation and retention 
rate. They also report that Bryson subsequently made the claim that membership in a fraternity or 
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sorority generates a greater sense of “belonging” to a campus that ultimately leads to increased 
graduation rates. 
These early studies broadly assessed the potential impacts of participation in Greek 
organizations across a longer time horizon. Some later studies started to focus on the effect of the 
pledging/rush process in particular. Gardner’s (1991) dissertation using data from the University 
of North Texas suggests that pledging a Greek organization has a positive effect on GPA. 
Gardner created similar groups by matching Greek and non-Greek students on several 
dimensions, including SAT score, gender, academic major, and number of credit hours taken, 
and then ran t-tests for differences of the means in the two groups. He finds no statistically 
significant differences at the .05 level across the entire Greek system, though individual 
fraternities did significantly better or worse than their matching group of independents. In 
contrast to the positive correlation between grades and Greek involvement found by Gardner, a 
2006 study by DeBard, Lake, and Binder suggests the opposite. Like some of the aforementioned 
analyses, DeBard, Lake, and Binder. attempted to control for the confounding variable of student 
intelligence by comparing predicted performance of incoming first years to actual performance 
of freshmen and sophomores. They found that grades declined significantly for students that 
joined Greek organizations during the pledging semester. Despite the negative relationship with 
respect to grades, both fraternity and sorority members appeared more likely to remain in school 
than non-Greeks, which confirmed other studies. 
One limitation of many of these analyses is restricted access to data sources. As described 
by DeBard, Lake, and Binder, while the office for Greek life on a given campus might have data 
on which students are in fraternities and sororities, it may not have access to other required data 
and/or data for non-Greek students. Similarly, the university registrar may have all of the 
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required data but be unable to determine which students are in Greek organizations. Furthermore, 
the political implications of providing information that could lead to comparisons between 
institutions also may discourage universities from releasing such data, even if it exists and can be 
properly organized. This has led many studies that investigate the impact of Greek participation 
on grades and graduation to focus on just one institution, limiting the generalizability of results. 
Still, Grove and Wasserman (2004) were able to use data from one large, private university in the 
northeast to assess grade inflation and the life-cycle pattern of grades at colleges. According to 
the research, within-cohort GPA changes were largely attributable to participation in Greek life 
and attrition. These changes formed what the researchers described as a “check-mark pattern”: 
GPA fell after the first semester, then rose through the first semester of senior year, and falling 
again during the final college semester. Greek students had pronounced dips in performance after 
their first semester and in their final semester, which accounted for more than half of the 
decreasing portions of the graph. Still, Greeks accounted for little of the performance 
improvement between those semesters, and thus it was suggested that fraternal organizations are 
a negative influence on academic performance. At a comparable university with no Greek 
system, the freshman and senior slumps did not exist, and GPA gains were three times greater 
over the course of schooling. 
Another issue with studying the impact of Greek organizations on academics involves 
how academic progress is defined. While GPA and retention/graduation rate are two common 
measures of academic success, others view college as a time where students learn much beyond 
the classroom that is not necessarily quantified in those metrics. Researchers have consequently 
investigated how Greek life plays into a number of learning outcomes. 
One such realm is moral development. For example, studies have been conducted that 
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suggest participation in Greek organizations is positively related to such behaviors as alcohol 
consumption (Cashin, Presley, and Meilman, 1998; Lo and Globetti, 1995) and academic 
cheating (Baird, 1980). While Marlowe and Auvenshine (1982) and Cohen (1982) found no 
significant differences in moral development between Greek students and non-Greek students, 
Kilgannon and Erwin (1992), controlling for entering first-year levels, claim that non-Greek 
women score significantly higher than Greek women on indices of moral reasoning after two 
years.  
Pike and Askew (1990) provided a more comprehensive analysis of Greek participation 
on cognitive growth (analytical skills, problem solving, communication, reasoning, etc.) using 
the College Outcomes Measures Project (COMP) Objective Test developed by the American 
Collegiate Testing Program. Controlling for high school grades, college entrance exam scores, 
and parental education and income, Greek-affiliated students scored significantly lower than 
their non-Greek counterparts. The Pike and Askew study, while taking steps forward in attempt 
to control for a variety of factors, failed to address race, age, employment, place of residence, 
and area of study, which may have impacted the results. 
A number of studies have built upon Pike and Askew’s work in assessing the impacts of 
Greek affiliation on cognitive outcomes, attempting to control as much as possible for selection 
bias. For instance, Pascarella, et. al. (1996) found that males in the Greek system had 
significantly lower scores in reading comprehension, math, critical thinking, and composite 
achievement after one year, and females in sororities had similar deficiencies, though they were 
only statistically significant in reading comprehension and composite achievement. Similar to 
Pike and Askew and Kilgannon and Erwin, Pascarella, et. al. used pre-tests prior to “treatment” 
to ensure statistical control. In response to a model developed by King, et. al. (2007) that 
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characterized seven major outcomes of a liberal arts education (effective reasoning and problem 
solving, well-being, intercultural effectiveness, moral character, inclination to inquire and 
lifelong learning, leadership, and integration of learning), Pascarella and others attempted to see 
what impact fraternity and sorority life had on these outcomes. The study (Martin et al., 2011) 
suggested that there is no difference between Greeks and non-Greeks in moral reasoning, critical 
thinking, intercultural effectiveness (awareness/acceptance), inclination to inquire/lifelong 
learning, and psychological well-being. 
Combining many aspects of the above research, Chatriand (2012) attempted to find a way 
to control for self-selection while analyzing the impact of Greek life and other campus 
connection programs on the specific academic outcomes of GPA and retention. Using a 
propensity score matching technique, Chatriand found that Greek organizations did not have a 
statistically significant impact on first or second year GPA, but did positively influence retention 
through the second and third year. However, like many other studies, data was only gathered 
from one institution, which limits how widely the results can be generalized. 
The research in this paper contributes significantly to the literature in a couple ways. This 
is the first study to use propensity score matching across multiple institutions in its assessment of 
the impact of Greek participation on academic outcomes. Additionally, it is also the first 
propensity score matching study that uses social and developmental indices in its matching 
dimensions. 
  
IV. Preliminary Empirical Model 
 
 The empirical model will attempt to estimate the impact of participation in a Greek 
organization on GPA and graduation rate. Four dependent variables will be used: Cumulative 
GPA through the end of the student’s second year, cumulative GPA through graduation, 
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retention through the end of the student’s second year, and graduation. GPA will be a continuous 
variable measured on a traditional 4.0 scale. Retention and graduation variables will be yes/no 
indicator variables. The explanatory variable for the regressions will be a yes/no indicator 
variable for whether or not a student is a member of a Greek organization.  
 The analysis will require a number of additional variables to use in the creation of 
propensity scores and as controls in the regression (see below). These include gender, 
race/ethnicity, family income, high school GPA, and a sociability index, among others. In 
equation form: 
€ 
G =  β1 +  β2Greek +  fS (Social) +  fA (Academic) +  fF (Financial) +  fO (Other) +  ε1
€ 
R =  γ1 +  γ 2Greek +  gS (Social) +  gA (Academic) +  gF (Financial) +  gO (Other) +  ε 2 
 
where G is GPA, R is graduation, 
€ 
ε1	  and	  
€ 
ε 2 	  are	  errors	  resulting	  from	  unobservable	  factors,	  
and the remaining terms are functions of their respective factors. This model is based in part on 
work by Aitken (1982), who proposed that retention is dependent on five major factors: 
academic satisfaction, academic performance, living environment, involvement in extracurricular 
activities, and other external factors. While my categorization is divided differently, as much as 
was possible based on the data obtained, variables that attempt to measure these factors were 
included. A full list of matching factors is available below in the Econometric Model section.  
  
V. Data and Summary Statistics 
 
 Data from the National Longitudinal Survey of Freshmen (NLSF) was used for this 
study. The NLSF is a survey conducted by Princeton University designed to broadly measure 
academic and social progress of various racial groups during college. It was originally 
constructed to test hypotheses about achievement of minorities in higher education, though it 
importantly contains data on student participation in fraternities and sororities. The survey 
	   13 
follows first-time freshmen at 28 selective colleges and universities throughout their college 
careers with six waves of data (Fall 1999, Spring 2000, Spring 2001, Spring 2002, Spring 2003, 
and Spring 2004). The more than 4,000 participants were divided roughly evenly along racial 
lines between whites, blacks, Hispanics, and Asians. The NLSF was chosen because it is one of 
few large data sets containing information on engagement in Greek life that are publicly 
available. While the results drawn from the NLSF may not be broadly applicable to all higher 
education institutions, any findings will be relevant to selective postsecondary institutions, which 
form a wider base than many previous studies (including that of Chatriand) and are also 
institutions where Greek life is likely to have a strong presence. 
 Selection bias is an inherent problem in studies on the impact of fraternities and 
sororities, as students self-select into Greek organizations. The unobservable characteristics that 
make a student more or less likely to “go Greek” may also impact a student’s GPA. To account 
for this selection bias, propensity score matching was used to generate a restricted sample of 
students for whom the likelihood of joining Greek life is the same based on observable 
characteristics. Missing values for the cumulative GPA variable were prevalent, with 1,453 
missing in the original sample of 3,924. This included 642 students for whom that data was 
expected to be present, as they had completed the last wave of the survey. Consequently, prior to 
running the matching algorithm, missing values for GPA were imputed by computing a simple 
mean of grade point average from all classes completed for which grades had been recorded. 
Grades were converted to grade points using the traditional 4.0 scale, and an equal number of 
credit hours was assumed for all classes. Cumulative GPA was only imputed for students that 
had grades recorded through their sophomore year of college to avoid extreme values that might 
result from using data from only a few classes. After the propensity score matching had taken 
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place, additional observations were dropped if values were missing for cumulative GPA, first 
semester GPA, weekly study hours, or household income during college. This was necessary 
because the statistics relating to grades were key dependent variables in my analysis, and time 
spent studying and household income are important control variables for academic achievement. 
Restricting and adjusting the sample in these ways leaves data for 286 students, summarized in 
Table 1. 
 Classification of students as “Greek” or “non-Greek” was based on the Wave 3 of the 
NLSF survey, which was conducted at the end of each student’s second year of college. The 
survey explicitly asks each student if he or she participates in a fraternity or sorority. Students 
that answered “Yes” were considered Greek, and all other responses (“No,” “Don’t Know,” and 
“Refused”) were considered non-Greek. This delineation has a number of drawbacks. One issue 
faced both in this study and in others is that Greek participation is considered binary. In reality, 
members of fraternities and sororities, like members of other social groups and organizations, 
participate to varying degrees within the group. An individual with a strong commitment to the 
organization, like a sorority president or a fraternity social chair, is likely to spend more time and 
effort on activities relating to the organization. It consequently seems improper to consider all 
members as equally “Greek,” but we are limited because it is difficult to quantify something like 
degree of involvement in an organization. Another problem is that there are multiple types of 
fraternal organizations. While the goal of this paper was to study social fraternities and sororities, 
respondents may have considered other types of organizations, like occupational fraternities, 
service fraternities, and cultural fraternities, when responding to the survey. This may impact the 
data, propensity score matching, and ultimate analysis, as some people who responded “Yes” to 
the Greek organization question may not actually belong to a social fraternity/sorority. A 
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theoretical derivation by Dennis Aigner (1973) demonstrates that measurement error in a binary 
variable biases the value of β downward in magnitude. Measurement error will also change the 
sign of the coefficient in the OLS regression if more than half of the observations are assigned 
the incorrect value, though it is unlikely that such extensive error is present in the sample used 
for this analysis. 
 Despite these shortcomings, the major demographic information matches expectations. 
Males make up 42.3% of the overall sample, with similar proportions in the Greek and non-
Greek groups. With women increasingly attending college, particularly at more selective schools, 
this gender imbalance is understandable.  
Only 34.3% of the students in the sample are white. On the surface, this might seem 
surprising given that white students are typically in the majority on college campuses. The 
relatively low proportion of white students is explained by the fact that the NLSF was conducted 
to collect data from an equal number of whites, blacks, Hispanics, and Asians. Even after PSM 
techniques, the percentage of Greek students in the sample that were white remained 
significantly higher than that of the unaffiliated students, 38.1% to 25%. Though racial make-up 
of the Greek and non-Greek groups may be different, about 87% of students in the sample were 
born in the United States, with roughly equal proportions in both Greek and non-Greek groups. 
Skin color was, on average, also nearly identical.1 
 The NLSF data also provide some developmental information that was used in the 
propensity score matching and final analyses. Indices for parental involvement in social capital 
formation, parental strictness, peer support for academic effort, peer support for delinquency, 
respondent self-esteem, and respondent self-confidence were approximately equal for both 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Skin color is a variable where the interviewer assessed the student’s skin tone on a scale of 1-10, 10 being the 
darkest. 
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groups. A statistically significant difference existed in the index of susceptibility to peer 
influence between Greeks and non-Greeks, with non-Greeks having higher susceptibility.   
The first semester GPA variable was derived from survey responses to questions 
regarding grades in each class during the fall semester of the student’s first year. Similar to the 
imputed cumulative GPA calculation, self-reported letter grades for all completed classes were 
converted to a traditional 4.0 scale, assuming an equal number of credit hours for all classes. 
The dummy variable for work was derived from survey questions regarding students’ 
work patterns during the school year. A student was assigned a value of 1 if he or she held a job 
during at least one academic year, and a value of zero otherwise. A higher proportion of students 
than I expected held jobs at some point during their academic careers.  
 
VI. Econometric Method 
 
The econometric method for this paper will be based on Chatriand’s (2012) previous 
work in utilizing propensity score matching and a multivariate OLS regression. One very 
important consideration that Chatriand makes in his analysis is related to selection bias. Students 
that choose to participate in Greek life are likely to share underlying characteristics that they do 
not share with students that choose to remain independent, and these qualities may impact 
academic achievement and success. Propensity score matching is used to correct for selection 
bias in whether or not a student receives the “treatment” of being in a Greek organization. 
Propensity score matching pairs a control group of independent students with the treatment 
group of Greek students that have the same probability of selecting the treatment (going Greek), 
based on observable factors. This creates a sort of counterfactual to measure the impact of going 
Greek on grades and retention/graduation. 
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Propensity score matching involves multiple steps. First, a logit regression is conducted 
where the dependent variable is a dichotomous designation of whether or not the student is a 
member of a fraternity or sorority. The explanatory variables are a number of “matching factors” 
that are believed to have an impact on Greek life participation. These can be divided into three 
main categories: social, financial, and academic (see list below). 	  
Matching Factors 
Social 
• Index of Parental Involvement in Formation of Social Capital 
• Index of Strictness of Parental Discipline 
• Index of Peer Support for Delinquency 
• Index of Susceptibility to Peer Influence 
• Index of Respondent’s Self-Esteem 
• Index of Respondent’s Self-Confidence 
• Percentage of Undergraduate Students at Respondent’s College who Belonged to a 
Fraternity, 1998-1999 
• Percentage of Undergraduate Students at Respondent’s College who Belonged to a 
Sorority, 1998-1999 
• Gender of Respondent 
• Respondent’s Ethnicity (White/Non-white) 
• Importance of College’s Social Prestige in Decision Process 
• Importance of College’s Social Life in Decision Process 
 
Financial 
• Annual Household Income during Senior Year of High School 
• Applied for Financial Aid (Yes/No) 
 
Academic 
• Index of Peer Support for Academic Effort 
• High School GPA (Average of Grades in Various Subjects) 
 
 The propensity scores from the logistic regression were used to match Greek and non-
Greek students with similar probabilities of choosing to join a Greek organization. There are a 
number of techniques for matching, each with its own advantages and disadvantages. For this 
analysis, a nearest neighbor caliper method described by Chatriand (2012) was used. This 
combines two other methods, the nearest neighbor method and the caliper method. Essentially, a 
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given person is matched with the individual with closest propensity score that remains within .25 
standard deviations of the propensity score metric. Though this may have removed from the 
sample some individuals that were far away from others in terms of likelihood of participating in 
Greek life, it ensures that each data point will have a relatively close match. Whether the 
matching will be done with or without replacement requires further investigation to ensure that 
enough observations will remain. 
 After matching, OLS regression will be used to estimate the impact of Greek 
participation on GPA. A categorical variable for Greek membership will be used as the 
explanatory variable, while GPA (continuous) will be the dependent variable. The matching 
variables mentioned above and several other variables (weekly hours worked at a job, self-
determination of effort, and possibly others) will be used as control variables. A similar logit 
regression will be used for determining the effect of Greek participation on retention/graduation. 
VII. Results and Discussion 
To estimate the impact of participation in a Greek organization on GPA, two OLS 
regressions were conducted following the propensity score matching. Cumulative GPA was the 
dependent variable for one regression to assess the effect of fraternity/sorority life over the 
duration of students’ entire college careers. GPA from the first semester of college was used as 
the dependent variable in the second regression to investigate the effect of the pledging process 
on academic success. In addition, two regressions were conducted to evaluate Greek 
participation on retention by schools. In one probit regression, a dummy variable for whether or 
not a student graduated “on time,” that is, within four years, is the dependent variable. In the 
second, the dependent variable is a binary variable for whether or not the student graduated from 
college within six years. 
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Participation in a Greek organization was found to have a significant negative impact on 
cumulative GPA of 0.142 GPA points. This equates to roughly one half of one letter mark (ex. 
B+ vs. B), which is of practical significance in American society today. Applicants for jobs in 
competitive fields and for spots in competitive graduate school programs are often evaluated on 
GPA, and certain GPA minimums are often imposed on applicants (3.5 and 3.2 being fairly 
common), and a lower GPA as a result of Greek participation could hurt students’ chances of 
acceptance. Comparing the impact of being in a fraternity or sorority to other binary variables in 
Table 2, we can see that Greek participation had both the greatest effect in terms of magnitude 
and the most statistically significant one. While these variables are not statistically significant, it 
is important to remember that the estimated coefficients still represent a “best guess” as to how 
these factors impact GPA. Thus, we may notice that white students and male students have 
slightly higher GPAs than non-white students and female students, respectively. 
Several developmental variables that were included in the matching algorithm had varied 
effects on cumulative GPA. They are shown in order of decreasing magnitude of marginal 
effects in Table 2B. Each variable was an index that was eventually scaled from 0 to 1, so the 
marginal effects are indicative of changes in GPA if the characteristic moved from one extreme 
to the other. For example, a student’s GPA would fall by roughly .62 points if she went from 
having the least-strict parents to the most. There is some degree of overlap between the variables, 
so while they may not appear significant individually, they are jointly significant. Students that 
report their parents to be strict in terms of discipline may perform worse academically than their 
peers for a couple reasons. Parents may have disciplined children that misbehaved or did not 
focus on schoolwork as much as was needed, or strictly disciplined children may be less-capable 
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of self-regulating their study habits once they are more free to do as they please, which is likely 
the case at college. 
The model’s efficacy is supported by several other factors. High school GPA is shown to 
have significant predictive power for cumulative college GPA, which fits expectations. An 
increase of one GPA point in HS is associated with an increase of roughly 0.4 GPA points in 
college. Additionally, including a dummy variable for whether or not the cumulative GPA value 
used was imputed from individual class grades or reported directly from the survey did not have 
a substantial impact on the results of the regression. 
While the relationships largely hold for the other explanatory variables (see Tables 3), 
Greek affiliation has a different impact when considering only first semester GPA. While the p-
value is high at 0.098, first semester GPA rises by roughly 0.10 GPA points if a student 
eventually is involved in Greek life. This corroborates research done by Gardner (1991) 
suggesting that affiliation with a Greek organization may lead to a GPA increase during the 
pledging process. Such an increase might occur for a couple of reasons: 
1) Test Banks/Experienced Students-New students that are pledging a Greek organization will 
have access to test banks, old assignments, and other studying resources that other first-years 
likely will not. Pledges will also likely have the assistance of older members in the fraternity or 
sorority, whose experience in college generally or in specific classes may be valuable. First-years 
outside of Greek organizations may not meet or befriend upperclassmen as easily or as quickly, 
which could lead to better academic performance by Greeks, all else equal. 
2) Mandated Study Halls/Study Groups-Many groups mandate that recruits attend regular study 
halls or study groups during the pledging process. Greek organizations receive pressure from 
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school administration to maintain certain grade benchmarks, and study halls are designed to 
prevent new members from falling behind academically during the rigors of pledging. 
Even so, there are still mitigating factors that are important to consider. One is that while 
it was assumed that the first semester of college was the semester in which students pledged, that 
may not be the case. Though many universities do schedule pledging for the first semester of the 
year, others do not. Further, some students may have joined Greek organizations later in their 
college careers, and that is not accounted for here. More complete data on when students 
completed the pledging process would be required to confirm the results described earlier. 
The next probit regression (Table 4) displays how various factors impact whether a 
student graduates within four years. Participation in a Greek organization is correlated with 
higher graduation rates. The marginal effects analysis shows that being a member of a fraternity 
or sorority significantly increases the odds that the student will graduate on time by about 16 
percentage points. Greek participation may be associated with higher graduation rates because 
students that integrate themselves more fully into college life may be happier and have a greater 
desire to continue attending college, which ultimately will lead to timely graduation. This 
conclusion would support a similar theory of social and academic integration by Tinto (1975), as 
described by Boston, Ice, and Gibson (2011). The magnitude of the effect is also worth noting, as 
a 16 percentage point increase is fairly large; it is roughly equivalent to the increase in 
graduation odds resulting from a cumulative GPA boost of one point.  
Cumulative GPA appears to have a large, statistically significant impact on the decision 
to remain in school, which also conforms to expectations. Students that are doing well 
academically are probably motivated to graduate on time and are not likely to have major issues 
meeting graduation requirements. The only other factor in the analysis that was statistically 
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significant was the degree of importance ascribed to the college’s social life by students when 
making college decisions. This fits the theoretical model, as social connections at college have 
been thought to be a strong factor in whether or not a student decides to remain in school. 
Student organizations, like fraternities and sororities, are one aspect of social life on many 
campuses, but the weight given to social life in the college decision process probably 
encompasses much more than just Greek life. While data on student involvement in non-Greek 
organizations was not used for this analysis, previous research has demonstrated the value of 
campus integration via organizational involvement (Chatriand, 2012; Tinto, 1975). 
The estimates of whether Greek participation affects overall graduation rates (within six 
years) are somewhat different (Table 5). Greek participation still appears to have a fairly large 
impact on whether or not a student ultimately graduates, though it is not statistically significant. 
Much of this impact can likely be attributed to the effect that Greek life has on people that 
graduate within four years, since these students also will graduate within six years. If the dummy 
variable for graduation is only assigned a value of 1 if the student graduated after four years but 
within six years, the effect of Greek participation is actually negative (Table 6). From a 
theoretical point of view, this can be explained by the different motivations for students that 
graduate late. Greek students that have to take time off from school or that are unable to 
complete graduation requirements on time are less likely to be influenced by social factors to 
complete their educations; friends and social acquaintances will have graduated and moved on. 
VIII. Conclusion 
Broadly, my research demonstrates inconclusive results regarding the impact of Greek 
participation on academic outcomes. On one hand, my findings refute the claims of Greek 
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organizations that students in fraternities and sororities achieve higher grades than non-Greeks 
for their entire college careers; independents actually perform better than Greeks by about 0.15 
GPA points in terms of cumulative GPA. Contrastingly, Greek students actually achieve higher 
grades than non-Greek students during their first semester of college and are more likely to 
graduate from college on time (within four years). 
Better classification of fraternity/sorority type during the survey process would also have 
been valuable for this paper. Though other analyses utilized data sources that were able to 
distinguish between more traditional “social” Greek organizations and academic/cultural Greek 
groups, I was unable to do so. Given the somewhat different purposes of each type of 
organization, the impact of membership in a social fraternity/sorority may be different in 
comparison to involvement in a non-social one. 
Inclusion of SAT, ACT, or other standardized testing data could have been a useful 
addition both as a propensity score matching factor as well as an explanatory variable for GPA 
and graduation. Missing values unfortunately prevented the use of such data in this analysis, but 
hopefully future work will not be limited in this way. Similarly, more detailed information on 
living environment would have been useful, particularly given that previous studies have found it 
to be an important factor in student retention (Astin, 1975; Terenzini and Pascarella, 1984).  
The impact of Greek life on students encompasses more than just their GPAs and whether 
or not they obtain a college degree. Understanding how fraternity and sorority membership 
impact overall cognitive abilities, social decision making, and moral reasoning are also important 
in determining the relevance and value of such organizations. While my research contributes 
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positively to the existing literature, much work still remains to better understand these factors so 
that future educational policies can be shaped appropritately. 
Future research into the effect of Greek life on academic outcomes could benefit from 
several improvements upon my analysis, mostly in terms of available data. Further information 
regarding the extent of each student’s involvement in Greek life would be very useful. 
Information like when a student joined the Greek organization, hours of activities attended, or if 
he/she were inactive or withdrew from the Greek organization at any point, would provide a 
more accurate characterization of Greek participation so that the impact of said participation 
could be better assessed. 
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Appendix: 
Table 1. Summary Statistics 
 
Variable Non-Greek Greek Total 
                      Mean Mean Mean 
  (Std. Dev.) (Std. Dev.) (Std. Dev.) 
Cumulative GPA              3.093  2.930  2.978  
                      (0.510) (0.496) (0.505) 
Graduate within 4 years (Dummy: 
Yes=1) 0.631  0.757  0.720  
  (0.485) (0.430) (0.450) 
Graduate within 6 years (Dummy: 
Yes=1) 0.881  0.921  0.909  
  (0.326) (0.271) (0.288) 
Parental Involvement In Social Capital 
Formation 0.579  0.605  0.598  
  (0.158) (0.190) (0.181) 
Parental Strictness 0.276  0.303  0.295  
  (0.138) (0.157) (0.152) 
Peer Support for Academic Effort 0.738  0.760  0.753  
            (0.150) (0.133) (0.138) 
Peer Support for Delinquency 0.403  0.478  0.456  
            (0.251) (0.247) (0.250) 
Susceptibility to Peer Influence 0.392  0.327  0.346  
            (0.163) (0.147) (0.154) 
Self-Esteem 0.816  0.820  0.819  
            (0.128) (0.125) (0.125) 
Self-Confidence 0.869  0.894  0.887  
            (0.113) (0.109) (0.110) 
High School GPA 3.691  3.700  3.697  
            (0.318) (0.298) (0.303) 
% in Fraternity at Respondent's College 17.190  21.238  20.049  
            (9.601) (7.656) (8.462) 
% in Sorority at Respondent's College 17.619  22.252  20.892  
            (11.581) (10.161) (10.787) 
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Table 1. Summary Statistics (Continued) 
 
Variable Non-Greek Greek Total 
                      Mean Mean Mean 
  (Std. Dev.) (Std. Dev.) (Std. Dev.) 
Male (Dummy: Yes=1) 0.440  0.416  0.423  
            (0.499) (0.494) (0.495) 
White (Dummy: Yes=1) 0.250  0.381  0.343  
            (0.436) (0.487) (0.475) 
Importance of College's Social Prestige 5.726  6.144  6.021  
            (2.826) (2.538) (2.628) 
Importance of College's Social Life 5.679  6.198  6.045  
            (2.537) (2.466) (2.494) 
Annual Household Income in High 
School 69797.62  81435.64  78017.48  
            (35349.21) (31337.88) (32935.05) 
Annual Household Income in College 96636.90  108428.20  104965.00  
            (78471.37) (72532.19) (74381.36) 
Financial Aid Application (Dummy: 
Yes=1) 0.774  0.703  0.724  
            (0.421) (0.458) (0.448) 
Foreign Born (Dummy: 1=No) 0.869  0.876  0.874  
            (0.339) (0.330) (0.332) 
Skin Color 2.821  2.980  2.934  
            (1.764) (2.010) (1.939) 
Weekday Hours Spent Studying 
(Weekly) 16.845  17.510  17.315  
            (8.796) (9.400) (9.216) 
Job During College (Dummy: Yes=1) 0.893  0.861  0.871  
            (0.311) (0.346) (0.336) 
First-Semester GPA 3.113  3.199  3.174  
            (0.559) (0.467) (0.496) 
N           84  202  286  
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Table 2. OLS Estimates of Cumulative GPA 
  Coef. 
Std. 
Error t P>|t| 
95% Confidence 
Interval 
Greek Participation* -0.142 0.065 -2.180 0.030 -0.271 -0.014 
Parental Involvement In Social 
Capital Formation -0.280 0.170 -1.650 0.100 -0.614 0.054 
Parental Strictness** -0.624 0.199 -3.140 0.002 -1.017 -0.232 
Peer Support for Academic Effort 0.100 0.245 0.410 0.682 -0.382 0.582 
Peer Support for Delinquency* -0.264 0.128 -2.070 0.040 -0.516 -0.012 
Susceptibility to Peer Influence 0.231 0.195 1.180 0.238 -0.153 0.614 
Self-Esteem -0.247 0.243 -1.020 0.310 -0.726 0.231 
Self-Confidence 0.149 0.290 0.510 0.608 -0.422 0.721 
High School GPA*** 0.416 0.098 4.260 0.000 0.224 0.608 
% in Fraternity at Respondent's 
College 0.009 0.014 0.650 0.517 -0.019 0.038 
% in Sorority at Respondent's College -0.007 0.011 -0.590 0.557 -0.029 0.016 
Male (Dummy: Yes=1) 0.044 0.064 0.700 0.486 -0.081 0.170 
White (Dummy: Yes=1) 0.086 0.074 1.170 0.243 -0.059 0.231 
Importance of College's Social 
Prestige -0.011 0.013 -0.830 0.409 -0.036 0.015 
Importance of College's Social Life 0.024 0.015 1.600 0.111 -0.005 0.053 
ln of Annual Household Income in 
High School -0.005 0.052 -0.090 0.930 -0.108 0.099 
ln of Annual Household Income in 
College 0.054 0.056 0.970 0.335 -0.056 0.165 
Financial Aid Application (Dummy: 
Yes=1) -0.045 0.073 -0.620 0.539 -0.189 0.099 
Foreign Born (Dummy: 1=No) -0.141 0.092 -1.530 0.127 -0.323 0.040 
Skin Color -0.029 0.017 -1.670 0.095 -0.063 0.005 
Weekday Hours Spent Studying 
(Weekly) -0.003 0.003 -0.790 0.428 -0.009 0.004 
Job During College (Dummy: Yes=1) 0.061 0.087 0.700 0.483 -0.110 0.232 
Constant 1.419 0.740 1.920 0.056 -0.037 2.876 
Number of Observations 286           
R2 0.2305           
Note: Significance levels denoted as follows: *5%, **1%, ***0.1%       
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Table 2B. OLS Estimations of Cumulative GPA, Developmental Index Variables 
  Coef. 
Std. 
Error t P>|t| 
95% Confidence 
Interval 
Parental Strictness** -0.624 0.199 -3.140 0.002 -1.017 -0.232 
Parental Involvement In Social 
Capital Formation -0.280 0.170 -1.650 0.100 -0.614 0.054 
Peer Support for Delinquency* -0.264 0.128 -2.070 0.040 -0.516 -0.012 
Self-Esteem -0.247 0.243 -1.020 0.310 -0.726 0.231 
Susceptibility to Peer Influence 0.231 0.195 1.180 0.238 -0.153 0.614 
Self-Confidence 0.149 0.290 0.510 0.608 -0.422 0.721 
Peer Support for Academic Effort 0.100 0.245 0.410 0.682 -0.382 0.582 
Number of Observations 286           
Note: Significance levels denoted as follows: *5%, **1%, ***0.1%       
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Table 3. OLS Estimates of First Semester GPA 
 
  Coef. 
Std. 
Error t P>|t| 
95% Confidence 
Interval 
Greek Participation 0.104 0.063 1.660 0.098 -0.019 0.228 
Parental Involvement In Social 
Capital Formation -0.246 0.163 -1.510 0.133 -0.567 0.075 
Parental Strictness* -0.435 0.192 -2.270 0.024 -0.813 -0.058 
Peer Support for Academic Effort 0.117 0.236 0.500 0.619 -0.346 0.581 
Peer Support for Delinquency -0.198 0.123 -1.610 0.108 -0.441 0.044 
Susceptibility to Peer Influence** 0.592 0.187 3.160 0.002 0.223 0.961 
Self-Esteem -0.152 0.234 -0.650 0.517 -0.612 0.309 
Self-Confidence 0.351 0.279 1.260 0.210 -0.199 0.901 
High School GPA*** 0.472 0.094 5.030 0.000 0.287 0.657 
% in Fraternity at Respondent's 
College 0.012 0.014 0.870 0.384 -0.015 0.040 
% in Sorority at Respondent's 
College -0.005 0.011 -0.420 0.672 -0.026 0.017 
Male (Dummy: Yes=1) -0.017 0.061 -0.280 0.781 -0.138 0.104 
White (Dummy: Yes=1) -0.076 0.071 -1.070 0.287 -0.215 0.064 
Importance of College's Social 
Prestige -0.019 0.013 -1.510 0.131 -0.044 0.006 
Importance of College's Social 
Life* 0.029 0.014 2.050 0.041 0.001 0.057 
ln of Annual Household Income in 
High School -0.090 0.050 -1.770 0.077 -0.189 0.010 
ln of Annual Household Income in 
College*** 0.195 0.054 3.610 0.000 0.089 0.302 
Financial Aid Application 
(Dummy: Yes=1) -0.053 0.071 -0.760 0.449 -0.192 0.085 
Foreign Born (Dummy: 1=No) -0.074 0.089 -0.830 0.407 -0.249 0.101 
Skin Color -0.011 0.017 -0.690 0.494 -0.044 0.021 
Weekday Hours Spent Studying 
(Weekly) -0.003 0.003 -1.060 0.288 -0.009 0.003 
Job During College (Dummy: 
Yes=1)* 0.181 0.084 2.160 0.031 0.016 0.345 
Constant -0.116 0.712 -0.160 0.871 -1.518 1.286 
Number of Observations 286           
R2 0.2635           
Note: Significance levels denoted as follows: *5%, **1%, ***0.1%       
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Table 4. Probit Estimates of Probability of Graduation within Four Years (Marginal Effects) 
  dF/dx 
Std. 
Error t P>|t| X-Bar 
95% Confidence 
Interval 
Greek Participation* 0.156 0.070 2.330 0.020 0.706 0.020 0.293 
Parental Involvement In 
Social Capital Formation 0.076 0.172 0.440 0.657 0.598 -0.260 0.412 
Parental Strictness -0.307 0.195 -1.570 0.117 0.295 -0.689 0.075 
Peer Support for Academic 
Effort 0.344 0.237 1.450 0.148 0.753 -0.120 0.809 
Peer Support for Delinquency -0.011 0.127 -0.090 0.931 0.456 -0.260 0.238 
Susceptibility to Peer 
Influence 0.277 0.191 1.450 0.146 0.346 -0.097 0.651 
Self-Esteem -0.160 0.243 -0.660 0.511 0.819 -0.636 0.316 
Self-Confidence -0.164 0.281 -0.580 0.560 0.887 -0.715 0.387 
High School GPA 0.034 0.097 0.350 0.725 3.697 -0.156 0.224 
% in Fraternity at 
Respondent's College 0.012 0.015 0.820 0.415 20.049 -0.017 0.042 
% in Sorority at Respondent's 
College -0.005 0.012 -0.400 0.688 20.892 -0.028 0.019 
Male (Dummy: Yes=1) 0.069 0.062 1.090 0.277 0.423 -0.053 0.191 
White (Dummy: Yes=1) -0.027 0.076 -0.360 0.722 0.343 -0.176 0.122 
Importance of College's Social 
Prestige -0.014 0.013 -1.040 0.297 6.021 -0.040 0.012 
Importance of College's Social 
Life* 0.037 0.015 2.490 0.013 6.045 0.008 0.066 
ln of Annual Household 
Income in High School -0.089 0.050 -1.800 0.073 11.105 -0.187 0.008 
ln of Annual Household 
Income in College 0.093 0.054 1.730 0.084 11.323 -0.012 0.198 
Financial Aid Application 
(Dummy: Yes=1) -0.048 0.070 -0.670 0.505 0.724 -0.184 0.089 
Foreign Born (Dummy: 
1=No) -0.077 0.079 -0.890 0.372 0.874 -0.232 0.079 
Skin Color -0.006 0.018 -0.360 0.720 2.934 -0.041 0.028 
Weekday Hours Spent 
Studying (Weekly) -0.002 0.003 -0.590 0.557 17.315 -0.008 0.004 
Job During College (Dummy: 
Yes=1) -0.019 0.087 -0.220 0.828 0.871 -0.189 0.151 
Cumulative GPA** 0.161 0.060 2.690 0.007 2.978 0.044 0.277 
Number of Observations 286             
Pseudo R2 0.1432             
Note: Significance levels denoted as follows: *5%, **1%, ***0.1%       
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Table 5. Probit Estimates of Probability of Graduation within Six Years (Marginal Effects) 
  dF/dx 
Std. 
Error t P>|t| X-Bar 
95% Confidence 
Interval 
Greek Participation 0.058 0.039 1.690 0.090 0.706 -0.019 0.134 
Parental Involvement In 
Social Capital Formation 0.129 0.079 1.650 0.100 0.598 -0.025 0.283 
Parental Strictness -0.147 0.093 -1.590 0.111 0.295 -0.329 0.035 
Peer Support for Academic 
Effort 0.009 0.111 0.080 0.933 0.753 -0.208 0.227 
Peer Support for Delinquency -0.007 0.059 -0.120 0.901 0.456 -0.123 0.109 
Susceptibility to Peer 
Influence 0.166 0.089 1.820 0.069 0.346 -0.009 0.341 
Self-Esteem -0.029 0.110 -0.260 0.792 0.819 -0.245 0.187 
Self-Confidence -0.096 0.136 -0.700 0.483 0.887 -0.363 0.170 
High School GPA -0.039 0.047 -0.840 0.399 3.697 -0.132 0.053 
% in Fraternity at 
Respondent's College* 0.019 0.009 2.150 0.032 20.049 0.002 0.036 
% in Sorority at Respondent's 
College -0.014 0.007 -1.930 0.053 20.892 -0.027 0.000 
Male (Dummy: Yes=1) 0.014 0.029 0.480 0.629 0.423 -0.042 0.071 
White (Dummy: Yes=1) 0.004 0.035 0.120 0.902 0.343 -0.065 0.074 
Importance of College's Social 
Prestige 0.006 0.006 1.000 0.317 6.021 -0.006 0.018 
Importance of College's Social 
Life -0.002 0.007 -0.250 0.802 6.045 -0.015 0.011 
ln of Annual Household 
Income in High School -0.008 0.024 -0.330 0.741 11.105 -0.055 0.039 
ln of Annual Household 
Income in College -0.010 0.024 -0.400 0.691 11.323 -0.056 0.037 
Financial Aid Application 
(Dummy: Yes=1) -0.047 0.026 -1.580 0.113 0.724 -0.098 0.003 
Foreign Born (Dummy: 
1=No) 0.026 0.052 0.570 0.568 0.874 -0.076 0.128 
Skin Color -0.006 0.008 -0.720 0.474 2.934 -0.022 0.010 
Weekday Hours Spent 
Studying (Weekly) -0.001 0.001 -0.810 0.420 17.315 -0.004 0.002 
Job During College (Dummy: 
Yes=1)* 0.103 0.066 2.080 0.038 0.871 -0.026 0.232 
Cumulative GPA 0.039 0.028 1.410 0.158 2.978 -0.016 0.094 
Number of Observations 286             
Pseudo R2 0.1860             
Note: Significance levels denoted as follows: *5%, **1%, ***0.1%       
 
	   32 
Table 6. Probit Estimates of Probability Graduation within Six Years but Not Four Years 
(Marginal Effects) 
 
  dF/dx 
Std. 
Error t P>|t| X-Bar 
95% Confidence 
Interval 
Greek Participation -0.074 0.057 -1.390 0.165 0.706 -0.185 0.037 
Parental Involvement In 
Social Capital Formation 0.141 0.138 1.010 0.312 0.598 -0.130 0.412 
Parental Strictness 0.101 0.153 0.660 0.510 0.295 -0.199 0.401 
Peer Support for Academic 
Effort -0.292 0.184 -1.580 0.114 0.753 -0.653 0.068 
Peer Support for Delinquency -0.012 0.100 -0.110 0.909 0.456 -0.208 0.185 
Susceptibility to Peer 
Influence -0.092 0.151 -0.610 0.544 0.346 -0.388 0.204 
Self-Esteem 0.143 0.201 0.710 0.478 0.819 -0.251 0.538 
Self-Confidence -0.032 0.215 -0.150 0.882 0.887 -0.453 0.390 
High School GPA -0.090 0.075 -1.190 0.234 3.697 -0.237 0.057 
% in Fraternity at 
Respondent's College 0.006 0.011 0.500 0.620 20.049 -0.017 0.028 
% in Sorority at Respondent's 
College -0.007 0.009 -0.790 0.430 20.892 -0.025 0.011 
Male (Dummy: Yes=1) -0.031 0.049 -0.620 0.532 0.423 -0.128 0.066 
White (Dummy: Yes=1) 0.020 0.061 0.340 0.734 0.343 -0.099 0.140 
Importance of College's Social 
Prestige 0.015 0.010 1.500 0.135 6.021 -0.005 0.035 
Importance of College's Social 
Life** -0.034 0.012 -2.930 0.003 6.045 -0.057 -0.011 
ln of Annual Household 
Income in High School 0.065 0.041 1.600 0.110 11.105 -0.015 0.145 
ln of Annual Household 
Income in College* -0.089 0.043 -2.030 0.042 11.323 -0.173 -0.004 
Financial Aid Application 
(Dummy: Yes=1) -0.023 0.060 -0.380 0.701 0.724 -0.140 0.095 
Foreign Born (Dummy: 
1=No) 0.087 0.050 1.390 0.164 0.874 -0.011 0.186 
Skin Color -0.002 0.014 -0.140 0.885 2.934 -0.029 0.025 
Weekday Hours Spent 
Studying (Weekly) 0.000 0.002 0.200 0.842 17.315 -0.004 0.005 
Job During College (Dummy: 
Yes=1)* 0.144 0.038 2.090 0.036 0.871 0.069 0.219 
Cumulative GPA* -0.091 0.046 -1.980 0.048 2.978 -0.181 -0.001 
Number of Observations 286             
Pseudo R2 0.1582             
Note: Significance levels denoted as follows: *5%, **1%, ***0.1%       
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